CHAPTER 20 ROCK-FILL DAMS 1
1.  General.   Rock-fill dams are used rather extensively in remote locations where the cost of cement for a concrete dam would be high, where suitable materials for earth dams are not available, and where suitable rock can be quarried at or near the dam site.   Attention is also called to the fact that a foundation might be acceptable for a rock-fill dam and not acceptable for a concrete dam,   A number of these dams have been built to more than 200 ft in height and one dam, Salt Springs (Fig. 10), has been built to 328 ft.   Such dams must of necessity include an impervious element, which may be either an internal core wall or an upstream impervious facing, the latter type being now considered superior.
In modern practice the rock-fill dam has three fundamental parts: (1) the dumped rock fill, (2) an upstream rubble cushion of laid-up stone bonding into the dumped rock, and (3) an upstream impervious facing resting on the rubble cushion. In some dams the rubble cushion is replaced by a graded filter and the impervious diaphragm on the upstream face is replaced by a relatively heavy earth fill. Such dams, however, are usually referred to as "composite dams" and are discussed in Art. 11 of this chapter.
2.  Foundation and Cutoff Wall.   The essential condition with regard to the foundation for a rock-fill dam is that it shall not be subject te material settlement or to erosion from such seepage as may pass through or under it.   To prevent such seepage, a concrete cutoff wall at the bottom of the facing is usually essential.   It should be bonded into firm ledge rock or other suitable impervious material.   If the foundation is anything other than sound ledge rock, the possibility of a foundation blowout must be carefully investigated and guarded against.   This concrete cutoff wall should extend across and up the sides of the canyon.   Grouting may be required in the ledge rock below the cutoff in order to seal the dam against seepage under the structure.
The connection between the impervious diaphragm on the upstream face of the dam and the concrete cutoff wall should be flexible so that a material amount of movement in the slab may take place without causing a rupture which would produce extensive leakage. The problem is particularly difficult at the junction of cutoff walls up the sides of the canyon with the flexible concrete facing, and the design at this point should permit a large amount of movement without danger of fracturing the concrete facing. The cutoff wall should be able to take any thrust which may be transmitted to it from the impervious diaphragm on the upstream face. There is usually little or no settlement at the cutoff,, but a short distance away from it the settlement may be considerable.
1A large part of the data for this chapter was compiled by the late Carl Ashley.